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Objective: Evaluate the need for resuscitative procedures at birth, in late
prematures.
Study Design: This prospective cohort study enrolled all liveborn infants
from 1 to 30 September 2003, with 34 to 41 weeks of gestation without
congenital anomalies, born in 35 public hospitals of 20 Brazilian state
capitals. Logistic regression analyzed variables associated with the need
for bag and mask ventilation.
Result: Of the 10 774 infants studied, 1054 were late preterms and 485
required resuscitative measures. Of the 1054, 338 (32%) received only
free-flow oxygen, 143 (14%) were bag and mask ventilated, 27 (3%) were
intubated and 10/27 received chest compressions and/or medications. Bag
and mask ventilation in late preterms was associated with twin gestation,
maternal hypertension, nonvertex presentation, cesarean delivery and
lower gestational age.
Conclusion: Improving control of maternal hypertension, prolonging
gestation for 1 to 2 weeks and restricting operative deliveries could
decrease the need of resuscitation of late preterms at birth.
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Introduction
Research in neonatology has been directed toward epidemiological,
clinical and follow-up aspects of very low birth weight newborns
who usually have a gestational age less than 34 weeks and high
morbidity and mortality rates. Only recently has attention turned to
the issues of preterm infants with higher gestational ages1 and the
expression ‘late preterm’ has been adopted to classify newborns
with gestational ages between 340/7 and 366/7 weeks.2
Late preterm infants account for approximately 70% of all born
prematurely in the United States,3 where the percentage of late
preterm infants, among those born alive, was 6.3% in 1981 and
8.8% in 2003.4 In Canada, the percentage increased by 6% from
1985 to 1989 and 1990 to 19965 and in Denmark, there was a 22%
rise in those born between 32 and 36 gestational weeks from 1995
to 2004.6 In Brazil, it is estimated that 140 000 births of late
preterm infants occur per year, corresponding to approximately
70% of the preterm infants and 4.6% of all liveborn infants.7
Although the presence of severe diseases is rare, late preterm
infants frequently have two to three times more mild and moderate
diseases such as hypothermia, hypoglycemia, respiratory distress,
weak sucking, jaundice and infections. The growing number of
births in this group of patients has led to an increased occupation
of neonatal intensive care beds, which impacts hospital costs and
health-care programs worldwide.8
The causes of late prematurity are related to obstetrical
complications such as gestational hypertension, intrauterine growth
restriction, premature rupture of membranes and multiple
gestations.9 Additionally, high rates of elective cesarean section births
without labor contribute to births before the thirty-seventh week of
gestation.10 Late preterm infants should comprise a high risk group
for needing delivery room resuscitative procedures because of the
above-mentioned causes of prematurity and the immaturity of their
physiological systems in responding to stress factors during labor and
birth. Thus, this study aims to assess the need for delivery room
resuscitative procedures and the factors associated with the need for
positive pressure ventilation in late preterm infants.
Methods
This is a prospective cohort study of all infants born alive with
gestational ages from 340/7 to 416/7 weeks in 35 hospitals of 20
Brazilian state capitals from 1 to 30 September 2003. Patients with
congenital anomalies were excluded.
Hospitals were selected in each capital according to the
following criteria: (1) capital cities with at least 5000 live births in
the year 2002,7 (2) public maternity clinics with the greatest
number of births in the capital city and with more than 90% of
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patients financed by the public system. Each region of Brazil was
represented by 4 to 8% of its liveborn infants. The number of
maternities studied in each state capital was chosen to reach this
proportion. The Institutional Research Ethics Committee associated
with the main investigators and the Clinical Board of each
participating institution approved the research project.
At each hospital, one pediatrician collected data regarding the
characteristics of the institution, the material/equipment available on
each neonatal resuscitation unit in the delivery room11 and the
human resources for delivery room neonatal care according to
international guidelines.12 For each infant born alive during the
study period, maternal and neonatal data were collected daily. To
assess gestational age, the following variables were collected: date of
last menstrual period and neonatal evaluation by New Ballard
method.13 Gestational age was defined by the date of last menstrual
period. When this information was not reliable or when the difference
between the two variables was greater than 2 weeks, neonatal
evaluation was considered. Small for gestational age was defined as
birth weight less than the 10th percentile of Alexander et al.14
Recorded information from the delivery room included the
number and category of health professionals who assisted the
newborn as well as the resuscitative procedures carried out,
according to guidelines established by the American Academy of
Pediatrics and the Brazilian Society of Pediatrics, in 2000.12 The
use of free-flow oxygen was considered only when used alone to
treat central cyanosis. The presence of positive pressure ventilation
was defined as the administration of assisted ventilation with a self-
inflating or an anesthetic bag by mask or endotracheal tube.
Additionally, the need for chest compressions and the use of
intravenous or endotracheal epinephrine, volume expanders,
sodium bicarbonate, or naloxone was investigated.
Comparison of demographic characteristics was made between
late and full-term infants and between bag and mask ventilated and
nonventilated late preterms. Categorical variables were compared by
w2 or Fisher’s exact test, and numerical ones by t-test or Mann–
Whitney, with P<0.05 being significant. Perinatal factors associated
with the need for bag and mask ventilation for the whole studied
population and for the late preterm infants were analyzed by stepwise
logistic regression with SPSS 12.0. The dependent variable for both
analyses was the need for bag and mask ventilation regardless of the
other procedures performed. As independent variables, maternal and
neonatal characteristics were analyzed and those with P<0.20 in the
univariate analysis were included in the initial regression model.
Results
In the study period, 11 922 children were born alive in the 35
maternity hospitals: 1085 (9.1%) were late preterm (31 with
congenital malformations) and 9837 were full term infants (117
with congenital anomalies). Therefore, the study population
comprised 1054 late preterm and 9720 full-term infants.
As to the 35 institutions, 23 (66%) were baby-friendly hospitals,
31 (89%) were reference centers for high-risk pregnancies and 26
(74%) were teaching hospitals for medical residents in pediatrics.
Altogether, these 35 hospitals had 118 neonatal resuscitation tables,
with an average of 3 (95% CI 3, 4) in each obstetrical center. The
equipment available for resuscitation on these 118 tables was:
radiant heat source, oxygen and vacuum in 100%, self-inflating
bags and masks in 98% and laryngoscopes, endotracheal tubes and
medications in 95%. On average, one to two pediatricians, three
registered nurses and five nurse technicians worked per shift in the
delivery rooms of each hospital. Of these professionals, 94% of the
874 pediatricians had received 8 hours of theoretical–practical
training in neonatal resuscitation.
Demographic characteristics of the 1054 late preterm and 9720
full-term infants are shown in Table 1. The mothers of the late
preterm neonates had less prenatal care and more gestational
problems such as multiple gestations, hypertension, diabetes and
prolonged rupture of membranes. Cesarean delivery rate was high
in both groups, but indications in the late preterm group were
more associated with pathological conditions of the mother and/or
labor.
Table 2 shows the need for resuscitation procedures among late
preterm and full-term neonates. Except for tracheal aspiration of
meconium, the chance of needing any resuscitation procedure was
around two times higher in the late preterm group, compared to
the full term group. A greater proportion of late preterm infants
had the 1st and the 5th minute Apgar scores less than 7.
For the whole study population, the factors associated with the
need for bag and mask ventilation, analyzed by multiple
regression, are shown in Table 3. Controlled by all other variables,
being a late preterm infant doubles the chance of receiving bag
and mask ventilation in the delivery room.
Table 4 shows the comparison between the 143 late preterm
babies ventilated with bag and mask with the 911 who did not
undergo this procedure. As to gestational age, 92 (64%) ventilated
late preterm infants were born from 340/7 to 356/7 weeks vs 440
(48%) of those not ventilated. Low birth weight was present in 84
(59%) ventilated infants and in 429 (47%) who did not require
ventilation support. Upon multivariable analysis, the following
perinatal factors were associated with the use of bag and mask
ventilation in the late preterm infants (Table 5): twin gestation,
maternal hypertension, nonvertex presentation, cesarean section
and lower gestational age. There was no interaction among the
variables and the analysis showed an appropriate adjustment of the
model (Hosmer and Lemeshow, P¼ 0.816).
Discussion
According to Escobar et al.,1 greater attention should be given to
clinical management, intervention and follow-up of late preterm
newborns, with the need for structured research in this area.8 In
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this context, the present study analyzed an aspect not extensively
covered by investigators: the need for resuscitation procedures in
the delivery room. As expected, late preterm neonates needed more
resuscitation procedures during their transition from intra- to
extra-uterine environment. But, importantly, this need was
associated with some factors that could be managed during
prenatal and peripartum periods: maternal hypertension, delivery
by cesarean section and lower gestational age at birth.
Clinical and obstetrical problems result in a higher rate of
prematurity in an effort to improve neonatal vitality and diminish
the number of fetal deaths.15 Gestational hypertension is the most
common medical disorder of pregnancy, with a reported incidence
of 6 to 10%.16 Maternal and perinatal outcomes depend on
gestational age at time of diagnosis and/or severity of disease
process.17 Barton et al.18 report that approximately 15% of women
with mild hypertension are delivered between 34 and 36 weeks. A
review of the available data suggests that most deliveries of late
preterms in such women are justified because of concerns about
maternal and fetal safety with continued gestation.17 Our results
showed that maternal hypertension was highly prevalent in the late
preterm infants (Table 1) and was associated with the need for bag
and mask ventilation in the whole cohort (Table 3) as well as in
the late preterm group of infants (Table 5). It is not clear whether
late preterm deliveries are iatrogenic and/or preventable,17 but
efforts to improve the quality of prenatal care and to control
maternal hypertension may impact the rate of late preterm
deliveries and the resuscitation need of newly born infants.
The indication of cesarean deliveries is associated with the birth
of late preterm infants.19 When surgical deliveries are performed
solely on the basis of estimated gestational age, there may be a rise
in the number of liveborn infants before the term. Gestational age
determination by ultrasound before 20 weeks, although more
accurate than the date of the last menstrual period, leads to an
increase in preterm births.20 In Brazil, where the number of
elective cesarean sections is extremely high, there is a cultural bias
toward making the cesarean section a woman’s choice. Also, the
‘convenience’ of its performance for the physician leads to the so-
called ‘iatrogenic’ cesarean section.21,22 Therefore, the high rates of
cesarean section found in our study are similar to those reported
for Brazil in 2003 for term (40%) and 32 to 36 weeks preterm
infants (47%),7 but much higher than the recommended rate by
the World Health Organization:23 ‘no region in the world is
justified in having a cesarean section rate greater than 10 to 15
percent.’ According to Young,24 factors identified that contribute to
the increase in cesarean deliveries include provider practice,
preferences and patterns; type of practitioners and staff patterns;
and societal issues. Decreasing the cesarean birth rate is a complex
and difficult task that must be tackled on many fronts using
multiple strategies.
The last weeks of pregnancy are critical for fetal development
and maturation.25 Biochemical and hormonal modifications that
go along with spontaneous birth are key factors for an adequate
transition to the extrauterine environment. Interruption of the
pregnancy before these maturational events occur hinders the
respiratory and hemodynamic transition that should take place
immediately after birth. This explains the greater need for
resuscitative procedures in late preterm babies. In fact, in the
analysis of factors associated with bag and mask ventilation in this
cohort, besides twin gestation, maternal hypertension and
nonvertex presentation, the cesarean birth and a gestational age of
340/7 to 356/7 weeks increased the likelihood of the procedure by
1.5-fold (Table 5).
The need for ventilation at birth implies that in the first seconds
of life, late preterm infants were experiencing apnea or bradycardia
and showed some degree of intrauterine or intrapartum distress
Table 1 Demographic characteristics of late preterm and full-term infants
Late preterm,
n¼ 1054
Full term,
n¼ 9720
P-
value
Maternal age (years) 25±7 25±6 0.026
Adolescents 246 (23%) 2288 (24%) 0.868
Number of gestationsa 2 (1–13) 2 (1–18) 0.348
First gestation 417 (40%) 3733 (38%) 0.457
Number of prenatal visitsa 5 (0–20) 6 (0–20) <0.001
Less than four prenatal visits 240 (23%) 1392 (14%) <0.001
Twin gestation 90 (9%) 165 (2%) <0.001
Hypertension 208 (20%) 1203 (12%) <0.001
Diabetes 31 (3%) 216 (2%) 0.119
Rupture of membranes >18 h 124 (12%) 384 (4%) <0.001
Non-clear amniotic fluid 81 (8%) 1353 (14%) <0.001
Cesarean delivery 474 (45%) 3764 (39%) <0.001
Cesarean delivery indications <0.001
Arterial hypertension 125 (26%) 490 (13%)
Previous cesarean section 67 (14%) 842 (22%)
Fetal distress 48 (10%) 501 (13%)
Non-vertex presentation 40 (8%) 249 (7%)
Failure of labor progression 37 (8%) 469 (12%)
Third trimester bleeding 31 (7%) 64 (2%)
Cephalopelvic disproportion 29 (6%) 587 (16%)
Intrauterine growth
restriction
8 (2%) 18 (0,5%)
Other 89 (19%) 544 (14%)
Birth weight (g) 2539±560g 3207±464 <0.001
Gestational age (week) 35.6±0.9 39.3±1.1 <0.001
Small for gestational age 296 (28%) 1786 (18%) <0.001
Male 560 (53%) 4964 (51%) 0.204
aValues expressed in median (minimum–maximum).
Resuscitative procedures in late preterms
MFB de Almeida et al
763
Journal of Perinatology
associated to perinatal asphyxia. Therefore, the morbidity related to
late prematurity, such as respiratory distress, metabolic disorders,
thermal instability, more pronounced jaundice,26 and the
possibility of brain damage,27 could be increased by perinatal
asphyxia, elevating the risk of neurological sequelae. The 34-week
neonate has a brain weight equivalent to only 65% the weight of a
full-term infant brain with the white matter increasing five times
between 35 and 41 weeks. That is, the brain of the late preterm
infant is immature relative to the term baby and is more
Table 2 Resuscitation procedures performed in late preterm and full-term infants
Late preterm, n¼ 1054 Full term, n¼ 9720 Odds ratio, [95%CI] P-value
Any resuscitation procedure 485 (46%) 2766 (28%) 2.14 (1.88, 2.44) <0.001
Only free-flow oxygen 338 (32%) 2174 (22%) 1.64 (1.43, 1.88) <0.001
B&M ventilation 143 (14%) 551 (6%) 2.61 (2.14, 3.17) <0.001
Improved 117 430
B&M plus bag & ET tube 23 93
B&M plus CC and/or meds 3 8
Positive pressure ventilation plus CC and/or meds 10 (0.9%) 35 (0.4%) 3.20 (1.56, 6.59) 0.025
Tracheal aspiration of meconium 6 (0.6%) 92 (0.9%) 0.60 (0.26, 1.37) 0.303
1st minute Apgar score
Median (variation) 8 (0–10) 8 (0–10) <0.001
>6 862 (83%) 8812 (91%) 2.37 (1.98, 2.83) <0.001
5th minute Apgar score
Median (variation) 9 (0–10) 9 (0–10) 0.001
>6 1021 (98%) 9485 (98%) 1.79 (1,12, 2.87) 0.014
Abbreviations: B&M, bag and mask ventilation; CC, chest compressions; CI, confidence interval; ET, endotracheal; meds, medication.
Table 3 Multivariable model of factors associated with the need for bag and
mask ventilation in infants with gestational ages from 340/7 to 416/7 weeks
Odds ratio 95% confidence interval P-value
Number of gestations 0.935 0.887, 0.985 0.012
Number of prenatal visits 1.023 0.990, 1.056 0.173
Twin gestation 1.805 1.222, 2.666 0.003
Hypertension 1.485 1.197, 1.843 <0.001
Nonclear amniotic fluid 2.039 1.655, 2.513 <0.001
Nonvertex presentation 4.391 2.193, 8.791 <0.001
Cesarean delivery 1.452 1.208, 1.745 <0.001
Birthweight <2500g 1.462 1.121, 1.907 0.005
Gestational age of
340/7 –366/7 week
2.103 1.633, 2.709 <0.001
Male gender 1.274 1.076, 1.510 0.005
Table 4 Demographic variables of the 1054 late preterm newborns, according to
the need for bag and mask ventilation in the delivery room
Bag and mask ventilation P-value
Yes (n¼ 143) No (n¼ 911)
Maternal age (years) 26±7 25±7 0.365
Number of pregnanciesa 2 (1–10) 2 (1–13) 0.202
Number of prenatal visitsa 5 (0–20) 5 (0–16) 0.146
Twin gestation 27 (19%) 63 (7%) <0.001
Hypertension 40 (28%) 168 (18%) 0.005
Diabetes 9 (6%) 22 (2%) 0.015
Rupture of membranes >18 h 19 (13 %) 105 (12%) 0.588
Non-clear amniotic fluid 15 (10 %) 66 (7 %) 0.171
Non-vertex presentation 29 (20 %) 59 (6 %) <0.001
Cesarean delivery 87 (61%) 387 (42%) <0.001
Gestational age (week) 0.002
340/7 to 346/7 38 (27%) 193 (21%)
350/7 to 356/7 54 (37%) 247 (27%)
360/7 to 366/7 51 (36%) 471 (52%)
Birth weight (g) 2451±571 2553±558 0.042
Small for gestational age 46 (32%) 250 (27%) 0.502
Male 84 (59%) 476 (52%) 0.148
1st minute Apgar scorea 5 (0–8) 8 (2–10) <0.001
5th minute Apgar scorea 8 (0–10) 9 (7–10) <0.001
aValues expressed in median (minimum–maximum).
Resuscitative procedures in late preterms
MFB de Almeida et al
764
Journal of Perinatology
vulnerable to damage in face of adverse conditions, such as
perinatal asphyxia.28
In conclusion, one in every seven preterm infants born between
340/7 and 366/7 weeks of gestation without congenital
malformations required ventilatory support at birth. Improving
prenatal care with a better control of maternal hypertension,
prolonging gestation for 1 to 2 weeks and restricting operative
deliveries to conditions that impose a real risk to maternal and
fetal health could improve the vitality of the neonate at birth.
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